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*We, G. & J. Wmi, Limited, of Holm 
PoTiudry, Catlicart, Glasgow, a Britisli 
Company, and James Sim, oi the eame 
address, a British Subject, do hereby 
6 declare the natnre of this invention to be 
as follows:— 

This invention relates to gas pumps of 
the rotary liquid-ring type wherein gas 
or air and vapour is or are drawn into 

10 and discharj^ed from the intervane spaces 
of a rotating' impeller, said spaces being 
alternately emptied of, and filled with, 
liqnid in each revolution of the impeller, 
"whereby to set ng pumping action which 

15 withdraws the j?as or air and vapour from 
the viBSsei being exhausted and delivers 
the same to atmosphere. In conti'adis- 
tinction with normal rotary or centri- 
fugal pnmps, the casing of the pump 

20 fonning the subject of this invention is= 
arranged to rotate. 

A liquid-ring gas pump eonstnicted in 
accordance with the present invention 
comprises a rotary casing penetrated 

25 axially by a fixed divided pipe presenting 
inlet and outlet passages ported at their 
inner ends for oommtmication with the 
inner periphery^ of an impeller housed 
within said casing and rotatable there- 

30 with, and a fixed disc located within said 
casing and forming one side wall of the 
ijnpeller and presenting a segmental 
flange which shrouds part of the peri- 
phery of the impeller, said disc 'being 

35 provided with a tubular scoop having an 
inlet located at the periphery of the 
casing and facing against the direction 
of rotation thereof and having an outlet 
directed into the inner periphery of the 

-40 impeller on the shrouded side thereof. 
The construction is such that, in the rota- 
tion of the casing and impeller, liquid 
within the casing is constrained' centri- 
fugally to rotate in the form of a ring 

^ lining said casing, and that liqnid from 
the ring entering the scoop and delivered 
to the peripherally shrouded side of the 
impeller displaces gas or air and vapour 
entrained in said side to the pump outlet 

?0 and is expelled centrifugally from the 
impeller when it passes clear of the 
shrouding, whereby auction is -set up in 
the i nlet passage.. ^ 



A practical construction comprises a 
cylindrical pump casing having an 55 
integral end wall presenting a hollow 
trtmnion for penetration by the pipe, and 
an opposed end wall in the form of a 
cover detachably secui^ed to the casing 
and presenting on its inner side a vaned qq 
impeller walled on the side remote from 
the cover by the disc. 

The disc is unitary with a central boss 
suii-ounding and fixed to ihe inner end of 
the pipe and ported to permit commnni- 35 
cation between the ported inner end of 
the pipe and the inner xjeriphery of the 
impeller. 

The pipe is provided with a diametral 
partition dividing the pipe into inlet and 70 
outlet passages which merge into separate 
inlet and outlet branches on the outer 
end of the pipe. At its inner end the pipe 
is provided with fiametrally opposed inlet 
and erutlet ports located on opposite sides 75 
of the partition ; the pipe is, further, 
provided with an imperforate inner end 
wall. The said inlet and outlet ports 
re^ster ttdth ports in the fixed boss afford- 
ing communication with the inner peri- 80 
phery of the impeller, the inlet ports 
commxmicating with the unshrouded side 
of the impeller and the outlet ports* com- 
municating with the shrouded side of the 
impeller. gg 

The tubular scoop is preferably of 
spiral form and communicates with the 
inner periphery of the impeller by way 
of tfn elongated' arcuate slot in the disc 
close to the boss. QQ 

The hollow trunnion may be journalled 
in antifriction bearings located within a 
hoiisinsf carried by spider arms supported 
from the fixed structure of a pump- 
driving niotor. 95 

Conveniently, the pump and motor are 
arrang-ed for rotation on a- vertical axis, 
the pump surmounting the motor and the 
armature shaft of the latter being 
coupled to tbe pump casing- cover. As 100 
will readily be understood, in initiating 
operation of the pump it is essential to 
prime the ])ump with liquid. 

The boss of the disc preferably enters 
a central socket in the casing cover, si- 105 
bearing; being provided in the cover fot 
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• a centring journal unitary mtli tlie boss, around one half of tlie periphery of the 

Tke diameter of the disc may be sub- impeller 

stantially equal to or greater than the Dated thel5th day ci ^ oveiaber, 193,. 

diameter of the impeller, in which latter R/M. JSM-LbU-^, 

k case the disc will overhang the impeller Castle Chambers oo. West Se-ent 

^ shrouding flange. ^ n?^"^' sf^^Tl' 

The shrouding flange may extend Chartered Patent Agent. 

COMPLETE SPECIFICATION. 

^piovemente in Rotary 6-as Pumps. 

10 We, G. & J. Weir, Limited, of Holm integral end wall to which the impcUer 

Foundry, Cathcart. Glasgow, a British is attached, and an opposed detachable 

Compaiiv and Jambs Sm, of the same end wall presenting a hollow tinnnion 

address," a British Subject, do hereby penetrated by a fixed pipe and journalled 

declare the nature of this iuTention and in an end member oi a 

13 in what manner the same is to be per- surrounding the pump easing ;and open 

formed, to be particularly described to the atmosphere. The scoop is unitary 

and ascertained in imi by the foUowing with a slotted disc P'«^.V^«dji,%™ 

statement-— that shrouds part of the impeller pen- 

This indention relates to gas pumps of phe^. The disc is P^ov^^ed with a 70 

20 the liquid-ring type comprising a rotary central boss surrounding and fixed io the 

^ impeller hav-Sg l^tervane"^ cells which are inner end of tixe pipe and ported m the 

alternately emptied of, and filled with, plane of rotation of ^^^f^^^.^ 

liquid in each rotation of the impeller, correspondence with inlet and outlet ports ^ 

whereby to set up pumping action which in t^e pipe. ^ 

25 withdraws the g^ or air and vapour from The "^er end P°^°^^g ^Ji^^ 

^ a vessel to be exhausted and deUvers the provided with a diametral p^^^^^ 

same to atmosphere. In contradistinction separating inlet .^^d outlet passa^es^ the 

with normal rStary or centrifugal pumps, inlet passage contanuous ^^^^^ 

in the pump fomung the su;bject of this outer end of the pipe forming the mlet 

SO SventiJnX casini rotates with the branch, and the outlet Passage merging 

imnplW into an outlet port communicating with 

A liouid-rin- gas pump constructed in the interior of the pump casing, the pump 

Wd hfcated at"'or n^r the periphery of the impeller passing the slot are pro- «0 

40 of ?h;S a^d an iSL directed into ^ssively filled with \q«id_ra^^^^^^^ 

+L =L„rwl»^ Ridp of the imoeller, and a inwards of the impeller, whereby the gas 

Sl^rn^hire elten^^^^^ or air in said cells is progressively com- 

aTd'^^Utd S %t and prised -til «ie cells come into register ^ 

Convenientlv, the pump and a pump- 

& impeller eye. driving motor are arranged for rotation 

tiol ofTh? a?d*tpeUer*^^^^^ on a vertical axis, the pi^P 

wifliin £ ca^ii- is constrained centri- the motor and the armature shaft of the 

ftSuv to rXte"i^ the form of a ring latter be^ng coupled to the integral end 

«n iSVe cas£- and that liquid enter- wall of the pump casing. ^ ^ , . 

50 lining tne casin„, i , , * Hntiid-ring gas pump constructefl m 

o'the%3eX ^r^^^^ ac;ULe.with the Vent, invention 

from the mtervane eelb of^^^^^ ,,^,j^o^t,i gg^tions n 

jyJlSdfe^tJ^niall^^^^^ thf lines 2-2 and .^3, respectively, of 

"II^'t:' St'set'L Si t^^P file liquid-ring gas pump shown com- 

- yhereby suction is set up m ^ne pu i ^^^^ ^ cyUndrical pump casing 1 

^ r oractical construction comprises a moimted for rotation about a vertical 

^ cy^iEcal po^E casing ha4ig an wds and penetrated axially by a fixed 
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5 lc;c:ded in the plane of rotation of a tliroui?]i tlie port 28, being* trapped in an 

vaiiod impeller 7. A fixed disc 8 located annular-.«*ntter 31 witliin the casing 21 

within th^ casing l.and forming a cover- wkence iiri:s--4rained away by way of a 

ii\p: \7all for tlie impeller Y is provided drain connection"^31Jr~"-"- — L 
witli a depending arcuate flange 9 whicli It will readily be nnderstobS tkatTlsr 

10 exteads over more than a semi-circnm- tbe rotation of tlie casing 1 and impeller 75 
ferenee so as partially to shroud the 7, liquid within the casing 1 is con- 
periphery of the impeller. Uprising from strained centrif ugally to rotate in the 
the disc 8 is a tubular scoop 10 of spiral form of a ring lining the casing as 
form having an inlet 11 located at the shown by the vertical dotted lines in .Fig. 

15 periphery of the casing 1 and facing 1, and that liquid entering the scoop 10 80 
af?aiiist the direction of rotation thereof from the ring and delivered to the peri- 
indicated by the arrow A ; the outlet 12 pherally shrouded side of the impeller 7 
of the scoop is constituted by a spiral slot displaces gas or air and vapour from the 
in the disc 8 at the shTouded side of tlie intervane cells at that side to the pump 

20 impeller 7. ^ outlet, and is expelled centrifTigally from 85 

The pump casing 1 has an integral the impeller 7 when it passes clear of the 

hottom wall 13 to which the impeller 7 is shrouding 9, whereby suction is set up in 

attached and from which depends a cen- the pump inlet. 

tral boss 14 coupled to the armature shaft It will he seen that the shroud flange 9 

25 15 oi a driving motor disposed within a and the ported pipe 2 function, in effect, go 
casing 16 surmounted by the pump. A as valves which open and close the inter- 
cover 17 detachably fitted to the casing 1 vane cells in the rotation of the impeller, 
presents a hollow trunnion 18 penetrated Liquid in those cells imshrouded by the 
hj the pipe 2 and journalled in a roller flange 9 recedes centrifugally from the 

30 ibearing 19 mounted in a cover 20 applied centre outwards and thus exercises suction % 

to a stationary casing 21 surrounding efiect on the port 5, passage 3, and inlet 

the pump casing 1 and open to the 26. As the cells pass within the confines 

atmosphere, of the shroud flange 9, they receive liquid 

The disc 8 is unitary with a central from the scoop 10 through the spiral port 

35 boss 22 surrounding and fixed to the inner 12 whereby the gas within the cells is IQO 

end of the pipe 2 and provided with ports compressed towards the centre of the im- 

5^. 6^ registering, respectively, with the poller and finally discharged through the 

ports 5, 6. A downward extension 23 of port 6, passage 4, and ports 27, 28, to 

the boss 22 is centered in a hearing 24 atmosphere. As will be evident, the 

40 fitted into the boss 14. arrangement is such that the impeller 105 

The inner end portion of the pipe 2 cells are filled with and emptied of fiquid 

is provided with a diametral partition 25 in each rotation of the impeller, 
separating the inlet and outlet passages Having now particularly described and 

3, 4, the passage 3 heing continuous with ascertained the nature of our said inven- 

45 the upper portion of the pipe which tion and in what manner the same is to 110 

merges at its upper end into an inlet be performed, we declare that what we 

branch 26. The outlet passage 4 com- claim is: — • 

mxinicates with the interior of the casiu^ 1. A liquid-ring gas pump comprising a 

21, i.e., with the atmosphere, by way of rotary pump casing, a vaned impeller 

go ports 27 , 28 formed, respectively, in the mounted within said casing and rotatable 115 

pipe 2 and in the pump casing cover 17, therewith, means shrouding part of the 

the port 28 heing located within the inner periphery of the impeller, a tubular scoop 

periphery of the liquid ring. within the casing, having an inlet for 

As will be evident, the inlet passage 8 liquid located at or near the periphery 

65 communicates by way of the ports 5, 5^ of the casing and an outlet directed into 120 

with the UDshrouded side of the impeller the shrouded side of the impeller, and a 

7 and the outlet passage 4 conamunicates pipe structure extending axially of the 

by way of the ports 6, 6^ with the casing and provided with gas inlet and 

shrouded side of the impeller 7. outlet ports commxmicating with the 

60 The pipe 2 is integral with a flange 29 impeller eye. 125 
bolted to the cover 20. 2. A liquid-ring gas pump according 

Make-up sealing liquid is supplied to to claim 1 in which the inner end portion 

the pump casing 1 through a branch 30 of the pipe structure is provided with an 

on the upper end of the pipe 2, the pump internal partition defining an inlet 

® casing 1 being initially primed with seal- passage and an outlet passage, the inlet 13Q 



passage teinjr continuous vriih the outer 
end portion of the pipe and the outlet 
passage uierj^ins? into an outlet port com- 
municatinff witli tlie interior of the pnmp 
f) casing, the pump casing being provided 
Tvith an outlet port to atmosphere located 
within the inner periphery of^t^^ii^fi-- 

rinff. _-.»*=i^ X 

3^^\jia33p.adii?<"^ipunip according to 

^^lam 1 in. which the means for shrouding 
part of the periphery of the impeller is 
constituted by a flange unitjury with a 
slotted disc which carries the scoop. 
4. A liquid-ring gas pump according 
15 to claim 3 in which the slot m the disc 
forming tie scoop outlet is so disposed 
that the intexvane cells of the i^Pflier 
passing? said slot are^ progressively filled 
with liquid radially inwards. 
20 ■ 5. A liquid-ring gas pump ac^ordrng 
to claim 1 in which one end wall of the 
pump casing is coupled to a drivmg shaft 
and the otter end wall presents a lioUow 
trunnion penetrated by the pipe structure 



and iournalled in an end member of 25 
a stationary outer casing open to 
atmosphere. 

G. A liquid-ring gas pump accor<xing 
to claim 5 in which the stationary outer 
casinff is formed internally with an Wl 
annular gutter adapted to receive excess 
^"SenSgiiti^^^^^^ from the pump 

casinff and fitted-^ifli a dram outlet. 

r. A liquid-ring gas pump accordmg 
to claim 3 in whicli the disc is unitary ^ 
with a ported boss attached to the inner 
end of the pipe structure and presenting 
a ioumal extension centred in a bearing 
mounted in the adjacent end wall of the ^ 
pump casinff. x j 

S. A liquid-ring gas pump constructed 
and arranged for operation substantially 
as liereindescribed with reference to the 
accompanying drawings. ^ , ^^.^ 
Dated the 12th day of July, 1933. 
R. M. ITEILSON, 
98, West George Street, Glasgow, 0.2, 
Chartered Patent Agent. 
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